ABSTRACT
INTRODUCTION
One of the elements of the Health Investment Fund Project in the Republic of Moldova, funded by the World Bank, is the development of basic emergency care services [1] . In Romania, the Health Sector Reform Project, supported by the World Bank, aims to improve emergency medical services as a key component of the overall health programme [2] . Emergency medical care includes two major components: medical decision-making, and the actions necessary to prevent needless death or disability because of time-critical health problems, irrespective of the patient's age, gender, location or condition.
There is no empirical data on the number of lives or Disability-Adjusted Life-Years (DALYs) saved through emergency medical care. Nevertheless, it is clear that many of the conditions that contribute to the burden of disease in low-income and middle-income countries can be mitigated through prompt access to emergency services leading to better outcomes (see Table1) [3] . Access to medical care for urgent or life-threatening conditions is a key expectation in many communities. A study conducted in rural Nepal revealed that the population were in strong need for accessible emergency medical and surgical services throughout the district [4] . In southern Nigeria, many women expressed a lack of faith in modern medical care when asked to identify their health service priorities; they mentioned better training of health centre staff and the provision of ambulances for emergencies [5] . Risking death or lifelong disability attributable to a delay in medical care can have a catastrophic long-term impact. Prompt access to care during an emergency is essential. Table 1 . Leading causes of deaths and Disability-Adjusted Life-Years (DALYs) in middle-income and low-income countries Emergency medical care is related to the question of access. It is important to reduce delays in accessing emergency care in order to save lives. An absence of emergency medical transport is a common barrier to care. This may arise because of several factors; including the lack of appropriate vehicles, the absence or inadequacy of roads, and the inability to pay for transport services. The consequences of a lack of transport can be grave. In urban Guinea-Bissau, 20 of 125 acutely ill children died either on their way to hospital or while waiting in the reception area of an outpatient clinic [6] . In Malaysia, a team assessing the value of the risk-coding system in pregnancy concluded that better communications, a more effective transport system, and better emergency care in hospitals were needed in order to reduce maternal mortality [7] . This represents empirical evidence providing emergency transport saves lives.
BACKGROUND
Providing emergency medical care is as old as the practice of medicine itself, but the discipline of emergency medical services and the development of related integrated systems is a more recent phenomena. Prior to the 1960s, emergency medical care was a weak link in the chain of health care delivery worldwide [8] , [9] . No integrated systems of EM care existed. Forty years on, EM has evolved into a coherent discipline comprising a unique set of cognitive, administrative and technical skills for managing all types of patients with acute illness or injury, regardless of age or gender [10] . This modern approach of EM care is "horizontally integrated" in that it combines knowledge and skills traditionally associated with multiple specialties together with the new knowledge and skills necessary for prompt and effective management of emergency patients. Delivery of EM care today is largely coordinated through integrated systems, through prehospital systems, and into hospital emergency departments. These systems are specifically designed to minimize morbidity, mortality and disability from acute illness and injury to the greatest extent possible, given available local resources. The Anglo-American Model; where non-physicians initiate emergency care and transport of critically ill or injured patients to hospital-based emergency departments. And the Franco-German Model; where emergency care brings the hospital to the patient, delivering emergency physicians and technology to the scene in hope of providing a higher level of care. The models mentioned above are broad models of the type of pre-hospital emergency care provided in the field [11] . In developing countries, EMS is underdeveloped or sometimes non-existent. In one way or the other, there are already EMS whether it is hospital, private or volunteer based system that respond to emergencies. In the vast majority of developing countries, there are no real systems and no coordination of pre-hospital activities with hospital activities. In most of these countries, the prehospital management of emergency medical situations is under the control of agencies from other sectors rather than the health sector: the Civil Defense or National Red Cross/Crescent Societies, etc. There is usually no sharing of information between these partners and the receiving hospitals. The limited number of ambulances of the health sector is used mainly for secondary transfer of patients. The massive bulk of patients requiring hospital medical care are brought to the hospital setting by private non-ambulance cars such as pick up trucks or taxis [11] .
Emergency Medical Services Accessibility
Frequently this leads to the inappropriate transfer of patients to hospitals not having the technical capability (nor the capacity in the case of mass casualty situations) to treat these patients thereby secondary transfer of patients is necessary. Most often the patients are brought to popular hospital while the other nearby health care facility is not utilized or even sometimes patients are brought to the nearest hospital where in most cases they are unable to deal with the patient properly due to lack of expertise to manage such a case.
Often the receiving hospital cannot mobilize in appropriate time because of its internal resources due to the lack of timely information regarding the arrival of patients in the case of mass casualty situations. The activation of emergency procedures and mobilization of available resources should start before the arrival of the emergency patients reaches the hospital. Coordination is more than just the mere one-way exchange of information; it is a tool to maximize the limited resources in the community to respond effectively to the emergency case.
SUGGESTED APPLICATION
The proposed tool is a simple smart phone software application specifically for Android operated systems. Inspired by applications such as Help Me App; It is supposed to assist in coping with the natural human response to emergency and dangerous situations that in most cases cause you to freeze in helplessly. It operates by GPS (Global Positioning System) Satellite technology that recognizes users' current location and can lead users to the appointed nearby emergency care unit chosen from the array of hospitals available in the software's database, after giving users the complete freedom to choose between public and private hospitals in accordance to their preferences. Also, a click button feature that provides a list of hospital hotline numbers and enables users to call an ambulance if needed.
The suggested application allows the Android operated smartphone in hands with Alexandrian residents to have full access to the software's database of hospitals that can offer medical emergency services based on their current location, detecting them on the map and directing users to the desired destination as well as allowing them to request an ambulance if needed. The following sections will include more description of the idea and screenshot of Data Flow Diagram, Entity Relation Diagram, Relational Model, and the Prototype.
Both the iOS and Android ecosystems are huge and filled with opportunities. However, an increasing amount of research indicates that the Android platform is larger and growing faster than iOS. Because Google Play provides a perfect environment for apps in their early stages: developers can react to feedbacks quickly and updates can be available on Google Play literally in a few hours. Suggested software application has been chosen to be developed on the Android operating system taking into consideration the following:
-Users must own and use a smartphone to be able to download the application.
-Smartphones that are operate by Android Operating Systems.
-Users cannot have access to the application without a created account.
-To create a new account the user needs a valid email address.
-Users can only read provided data and update their entered data. The proposed software application would apply unique capabilities through routing using GPS technologies; providing ambulance hotlines; redirecting users to the mobile network when requesting ambulance without the need of mutual agreements between application and hospitals; and helping user in decision process. Users would be able to evaluate alternatives by filtering out between public or private destinations before choosing one whether it is going to be based on their personal preference or the nearest destination. Satisfaction is granted through 24/7 functionality and the provision of more than just one ambulance hotline and the filtration of results in accordance to users' preferences. Those benefits would ensure user satisfaction. The above diagram provides a brief explanation of the suggested software application (Figure 1 ).
User benefit is summarized (as shown in Figure 2 below) in providing people with a sense of security regarding medical emergency cases knowing that they can find the nearest emergency clinic or hospital in a critical situation / request an ambulance when needed. Such application would be the first application that delivers this specific service domestically, there is currently zero applications specializing in emergency clinic or hospitals GPS locator in the market. There exist more than twenty hospitals scattered around the city of Alexandria in Egypt providing medical emergency services. None of the GPS based applications in Egypt is dedicated for locating emergency clinics or hospitals. Therefore, being the first application that specializes only in directing users to emergency clinics or hospitals in addition to enabling users to request an ambulance when needed; gives the application a certain edge in filling one customer inquiry. 
CONDUCTED QUESTIONNAIR
This paper discusses the need for a mobile application to help people to locate the nearest hospital or medical center/ clinic to serve emergency cases. The coming illustrates the collection of data for the questionnaire investigating the user requirements and ultimately software features needed to satisfy these requirements, then provides a detailed the description of the analysis and finally ends up with a conclusion.
Dear participants, Due to the complicated Egyptian traffic problem, it is interesting to gain some insight on your views about how a GPS based system can help locating an emergency clinic in a critical situation or when needed.
Taking into consideration that the collected data will be confidential; knowing that your time is greatly appreciated. Thanks in advance.
(Part A)
Please indicate the extent to which you agree or disagree with each of the following statements. You are simply asked to choose from (1) strongly agree to (5) strongly disagree.
Please feel free to add a comment/suggestion that might not have been overlooked and was not addressed which you think it would be relevant to our cause, kindly point it out in the comment box below:
Please indicate the extent to which you agree or disagree with each of the following statements regarding the features of the suggested software application.
Please rank the significance of each of the following software attributes relating to the above software features using the scale below from 1 (Extremely Unimportant) to 5 (Extremely Important).
Please mark your answer:
Features and Variables View:
All data was collected through five pages questionnaire, handed out to a sample of randomly picked 40 Alexandrian residents having smartphones, 10 from each age group. Their answers were analysed through SPSS Statistics Software.
Reliability Analysis:
Scale: ALL VARIABLES
Reliability Statistics
Cronbach's is used to measure the internal consistency of questionnaire. As shown, it is 0.707, which means it is reliable and enables the authors to continue with their research.
Frequency Analysis:
Frequencies: shows the number of occurrences, and calculates measures of central tendency.
The following analysis represents a question that was crucial to proceed with the survey in order to make sure that the surveyed individual is eligible for using the proposed software application.
Do you use a mobile Smartphone?
This statistic is about smartphone users; according to the analysis above, it shows that all 40 of the surveyed individuals are using smartphones. This indicates the extent to which smartphones are wide spread and vastly used among the Egyptian educated community.
The proposed software application is a medical emergency care locator, therefore inquiring about the frequency of which the Alexandrian residents have been in need of a medical emergency service represents essential key.
How many times have you been in a need of emergency service?
According to the 40 surveyed individual sample; 24 have been in medical emergency situations for more than once, 9 of them have been in medical emergency situations at least once. This highlights the need of a simple yet effective tool that can help individuals find their way around the city to the emergency care of their choice.
A mobile Application could be used in a crucial emergency situation.
This statistic shows that 32 out of 40 individuals would resort to the use of a smart phone application that can help them during an emergency condition. This result debunks the assumption that people in general (Egyptian community in particular) are not ready yet to take full advantage of the technological convenience or rely on one.
The following features (Usability, and Availability) were the top most agreed upon features in terms of importance regarding the proposed software application. Usable
Pie Chart 39 out 40 individuals are divided between important and extremely important when asked to rank the usability feature regarding the software application. This supports the initial choice of simplicity that should be considered in the application.
A software application locating emergency clinics in critical situations should be functional 24/7.
All 40 of the surveyed individuals have agreed on the fact that the suggested software application should be available 24/7, which is made possible through GPS technology dependent on the exchange of satellite signals.
Cross Tabs Analysis:
Cross Tab: is a statistical process that summarizes categorical data to create a contingency table.
They are heavily used in survey research, business intelligence, engineering and scientific research. They provide a basic picture of the interrelation between two variables and can help find interactions between them. Some entries may be weighted, unweight tables are commonly known as pivot tables.
How many times have you been in a need of emergency service? * Have you ever got lost during an emergency situation?
Cross tabulation Count
Chart above describes the correlation between being in need of a medical emergency care and getting lost trying to navigate through the city looking for the desired emergency care. One would think that the more you have been put in the same situation, the easier it is to find the desired emergency care point. Apparently, that is not the case, as shown in the analysis; it does not get any easier.
Nowadays, it is needed to depend on GPS based service for directions.
* Gender Crosstabulation Count
Chart above points out the correlation between gender, and the decision of relying on GPS technology. It shows that the idea of depending on GPS and age is more common among males than it is among females. Perhaps, this could be linked to the high probability of males being put in different situations and circumstances all the time while being the ones in charge
CONCLUSIONS
The links between the common situations such as accidents and rare situations such as major emergencies and disasters should receive more attention. The creation of networks, of best practices, of reference standards for the services offered should become a part of the overall policy of the health sector in promoting health risk management. The EMS plays a key role in the case of disasters and should be upgraded to become the backbone of the medical response for including pre-hospital as well as hospital activities. The EMS is part of the community-based services that are governed by the conceptual framework of risk management.
Health care facilities differ widely in respect of equipment, staff and resources, and they consequently possess varying capacities to provide emergency care. Nevertheless, some capacities should be available at every level of health care system. The level of demand placed on the specialization by the population may also dictate which services are needed and where they can be accessed. Despite the scarcity of empirical data on emergency medical care in developing countries, it is possible to specify the user requirements of such a system, notifying the emergency care system of patients in need; transport, preferably motorized, for moving patients to the nearest health care facility to ensure efficient and timely utilization of GPS routing. The minimum standards for emergency medical care mobile application should be made clear. This matter should be further discussed by communities, health system researchers, and other interested parties. The greatest possible goodness is achieved through risk reduction of district and regional hospitals becoming overwhelmed by nonemergency cases. The mobile application proposed can benefit large number of patients. The incorporation of a basic level of emergency application into health care systems could have a significant impact on the well-being of populations. It would respond to the self-perceived needs of populations and consequently decrease the long-term human and economic costs of illness and injury. Priority should be placed to the induced requirements to develop minimum guidelines for further enhancements to the suggested emergency mobile application. 
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